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ABSTRACT
The urge to develop a standard practical diet for farmed fish in Nigeria has been on the increase
since the last decade. Since ages diets has ever represent the largest single cost item of most fish
farm operations. This is the reason why careful selection of feed ingredients for use in aguafeed
plays a vital role in the resultant nutritional and economic success of farmed fish. In an attempt to
meet the objectives of culturing fish two main sources offish feed have been identified for meeting
the nutritional requirements of fish. These include 'on-farrn feeds' and 'commercial feeds'.
However, 'on-farm feed' takes the lion share out of the total annual national aguafeed production.
This, according to Fagbenro et. al., (2003) amounts to about 70% of the estimated total of 3,570
'tonnes offish feed produced in year 2000. This paper takes a look at the importance of non-
conventional feed resource in 'on-farm feed', the place of vitamins in 'on-farm feed', the neel to
develop and encourage on-farrn feed production and feeding strategies if aquactilture will grow
further to meet the projected expected million metric tonnes production within this decade.
INTRODUCTION
The urge to develop standard practical diets for farmed fish in Nigeria has been on the
increase since the last decade. Wide ranges of feedstuffs are produced as by-products from animal
processing industries and some agro-allied industries. Nevertheléss some are curren4 used in rations
for terrestrial animals and aquatic ones especially fish species. Since ages diet has ever represent the
largest single cost item of most fish farm operations. This is the reason why careful selection of feed
ingredients for use in aquafeed plays a vital role in the resultant nutritional and economic success of
farmed fish. In an attempt to meet the objectives of culturing fish two main sources of fish feeds
have been identified for meeting the nutritional requirements offish. These include 'on-farm feeds'
and 'commercial feeds'. Of these, there are a few comrnercial sources of fish feed due to the fact
that it is the specialized terrestrial animal feed producers that also carry out fish feed production on
request as opposed to the terrestrial animal feeds which ,are available in both wholesale and retail
markets. As a result farrn made fish feeds are mostly been used by fish culturist in Nigeria. This
according to Fagbenro et. al, (2003) amount to 69.75% of the estimated total of 35,570 tonnes of
feed produced in year 2000. This paper takes a look at the importance of non-conventional feed
resource in on-farm feed, the place of vitarnins in on-farm feed, the need to develop and
encourage on-farm feed production and feeding strategies if aquaculture will grow further to meet
the projected expected million metric tonnes production within this decade and alleviation of
poverty through small scale fish farming practices.
Cultivable fishes in Nigeria
The species of fish which are commonly culturedy in Nigeria include the
herbivorous/ominivorous litapia involving species such as Orieocliroinis niloticus, Oreocliroiiiis ait re
us. Sarotherodon galilaeus, Sarothemdon melanotheron, Tilapia guinc'esis, Titapia Mill and
orninivorous/carnivorous catfish with species as Clarias anguifiaris, Clariu gariepinits, Claris..
isfieriensis, Heterobranchus Ion gijilis, Heterobraiiclnts bidorsalis and the common carp (Cvpriints
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carpio). All with the attributes of adaptability to low-technological farming methods due to their
ominivorous habit, propensity to consume a variety of supplementary feeds, efficient use of
natural aquatic foods, fast growth rate, ease of reproduction in captivity, tolerance to wide range
of environmental conditions, resistance to diseases and handling stress. These attributes have
contributed to their success in any production system.
Production of fish feed
Aquaculture practice in Nigeria involves both the intensive and semi-intensive systems o
f production. Either of the systems involves input of supplementary and complete feeds
accounting for 40- 60% of production cost (NRC, 1 993; Mohanty and Dash, 1995). The main
aim of feed formulation is to provide cultured fish species with an acceptable diet that meet their
nutritional requirements. The different physiological stages o f life serve as the 'blue print' for
formulating any feed with the objective of achieving maximum production at the least cost. In so
doing two major sources of fish feeds are noted to exist in Nigeria. These are 'on-farm feeds'
and 'commercial feeds'. However there are a very few Commercial sources due to the fact that
few specialized animal feed producers only produce fish feeds on request. As a result on-farm
feeds serves_ as the major source of the two main types of aqua feeds in Nigeria, which are
tilapia feeds'and catfish feeds with a crude protein content of 22 - 35% and 30 - 50% respectively
depending on species and stages of growth (Faturoti, 2003). The annual artificial feeti
consumption by aquaculture industry in Nigeria stands as a minute proportion (<1%) of the
general net national feed production. One may be wondering, what is 'on-farm feed"? On-farrn
feed is limited to those feeds made for the exclusive use of a particular fanning activity not for
commercial sale or profit. Thus aquafeeds made by a cooperative of farmers would not be
regarded as commercial but as farrn-made feeds. Drawing an exact line between the two may
seems difficult but following the above concept, it means, if aquafeed production is farmer-
driven it is "farm-made" or 'on-farnV: if stimulated by the existing feedstuff industry it is
"commercial". Thus feeds- made by individuals or groups of individuals who are primarily
farmers are farm-made. Those manufactured by companies whose primary business is animal
feedstuff's and feeds production and which have diversified into aquafeeds or which have set up
specific aquafeed mills are commercial (Michael and Csavas, 1993)
Feed Resources
Basically MO types of feeding regime are practiced in fish culture i.e. natural food
supplied by the pond which is equivalent to pasture grazing in terrestrial animals and feed
supplied by the farmer, an analogues to stall feeding of terrestrial animals. Assessing these
feeding regimes, 'on-farm feed' could as well be classified into two major groups:
1. natural feed produced by pond fertilization within the culture system and
2 supply of artificial - --»+ (either simple or complex feed) to the culture system.
The two classes are dia jrammatically illustrated as follows:
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Natural feeds produced through pond fertilization:
The major reason behind pond fertilization is to encourage autotrophic and heterotrophic
feed production. The fertilization is controlled by the feeding habit of the target fish. That is,
whether those with filter \eeding habit or those feeding on benthic organism or dentritus in which
case autotrophic produc on will indirectly contribute to the fish yield. This is the reason why a
polyculture is recommended in order to utilize the different niches of fishpond ecosystem.
Fertilization or pond for natural feed production is achieved by the application of organic or
inorganic fertilizers in the pond. The organic can be cow dung, abbatoir wastes, poultry wastes,
compost etc. However the effectiveness of these varies due to varia b i I ity in qualay. Poultry
waste seems to be of better quality compared to others. _J
The inorganic fertilizer includes the application of NPK, urea or phosphatic fertilizers.
Edward (1990) emphasized that a reduction in feed cost can be mainly achieved through
fertilizing fish ponds with Nitrogen and Phosphorus rather than attempting to increase yield
through the use of complete diets. This will be valuable in a poiyculture of catfish and tilapia. Note
fertilization rates depends on type of culture system the micro ecological conditions
including soil type and pond history. Thus will aid in avoidance of the development of ammonia
toxicity, which could affect the fish standing stock.
Exogenous feede
As soon as ion-farm feeds' is mentioned what comes to the mind of an average fish
nutritionist is artificial feecis. In exogenous feeding offish a single feed or simple mixture is
used. The mixture may be processed into a wet dough or pellet to minimize disintegration and
dispersion losses. Pelieting has its advantage of advance preparation and ease of storage.
Terrestrial based live feed e.g. earthworms and maggots could be produced on-farm through the
use of organic wastes. Also naturally occurring terrestrial live feeds e.g. termites and snails
could also be used depending on their availability.
Protein and energy supplements
Protein and energy supplements are essential to the benthic feeders rather than
phytoplankton feeders. The relative scarcity of benthic organisms in ponds with high stocking
rate of fish makes a pronounced effect of supplementation. As phytoplankton is abundant in
we/I-fertilized culture systems, the protein sparing action of the energy supplement may not
be important te piankton feeding fish. Empirical data show that approximately 109 of digestible
protein/m" may be available to plankton feeding fish at maximum fertilization rates, leading to
maximum autotrophic production. Fish ciependent upon secondary production certainly receive
less protein than those dependent upon autotrophic production. A protein deficit develops if
absolute protein requirement of the fish populatiOn per unit area is higher than the available
production from natural food. in this case two main important factors relating to fish, need to be
considerect i.e. stocking density and body weight. A protein deficit usually develops at a
stocking density above the pond natural production except a situation where a polyculture of
.tilapia and catfish is practiced in which the catfish serves to control the tilapia population (Madu
and Akilo, 2001).
VK-eejA eirtd mineral supple.' °entation:
This is an area that is yet to receive much research attention with respect to Nigerian
culturabic fish species when compared to protein studies. Though the works of Hya and
Mgbenka (1990) demonstrated that 48 + 0,14 ascorbic acid per kilogram of diet was the
optimurn requirement for African catfish (Ciarlas gariepiniis) good performance, less emphasis is
laid on its inclusion in most farm made feeds. However other species need similar works with
respect to this and other vitamins.
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The addition of bone meal and other mineral mixture into aquafeed is used to meet the mineral
needs of the cultured fish. Viola et al, (1988) demonstrated that the addition of 2% di-calcium
phosphate was necessary for both carps and tilapia to u se soybean based diets efficiently.
Hungs, (1989) also showed the positive effects of the addition of di-calciUm phosphate in a well
fertilized culture system for tilapia. It is a common practice to use common salt as an ingredient
to meet the sodium and chloride requirement of the fish. While vitamin and trace mineral
premixes designed especially for aqua feeds arc readily available in countries like Thailand
(Michael and Csavas, 1993), they are not so in Nigeria and most of the other developing
countries. There is a tendency to utilize vitamin and mineral premixes designed for terrestrial
species in both commercial and farm-made aquafeeds. 11 is a necessity to have premix designed
specifically for aquatic animals available in feedstuffs markets. Therefore, the manufacturers of
preMixes need to look into the possibility of generating these synthetic feedstuffs. Thus will aid
in stopping the arbitrary use of terrestrial animal premixes on aquafeeds. While some farm-made
feed producers do not bother to add premixes in their formulations irrespective of ingredient
composition, some use any type for any species offish. For example layer premix, broiler premix
and growers premix. Though this is due to the unavailability of premix specifically designed for
aquatic organisms, il is essential to encourage the farm made feed producers to try as much as
possible to utilize higher quality premix pending the time, specified fish premix will be
available. However it is of importance to have aqua-premix. Therefore nutritionists also need to
address the issue of vitamin and mineral requirements of Nigerian culrurable fish species.
Formulation and manufacture of on-farm feed
Any potential producer of either commercial or on-farm aquafeeds have access to all
the normal ingredients used in the manufacture of feeds for poultry, pigs and cat,tie. However the
growth of more intensive forms of aquaculture requiring the use of supplementary or complete
feeds, places increased competition on limited resources. This could be seen in the case of some
ingredients because much of the more intensive and semi-intensive types of aquaculture in
Nigeria involves the carnivorous/ominivorous species thus making substantial demands on high
quality proteins. The cost of aquaculture feeds reflects the severity of competition and the
availability of conventional feedstuffs in Nigeria. The Nigerian feed economy had depended on
importation to supplement the domestic conventional feedstuffs. This, the country need to look
intoa way of improving feedstuffs' production to la y less emphasis on importation. For instance-2
intensive production of tilapia can serve a long way in solving the problem of fishmeal for qualty
feed production. Some countries like Thailand have most ingredients locally available,
impprting only high quality fishmeals for shrimp feeds and vitamins, mineral and other minor
ingredients (Michael and Csavas, 1993). The local abundance of certain raw materials is
naturally reflected in their use for aquafeed production. This is particularly noticeable in most fish
farms where catfishes are being cultured especially because of the importance of catfish
amongst those species, which are fed in the use of a wide range of ingredients. Besides the
conventional ingredients used by commercial feedstuffs and feed manufacturers a wide variety of
non-conventional raw material are locally available. These valuable ingredients may be
unsu ita b I e for use in commercial feedstuffs and feeds manufacture but are often ideal for farm-
made aquafeeds. 'On-farm feeds' production can adapt more easily to ingredients, which are
only available seasonally or in small quantities or are moist. Their use for farm-made
aquafeeds prevents their wastage and may remove an environmental hazard. Also it can
vividly indicate- the benefit accrue to using non-conventional feed resources. As non-
conventional feed resource are known to posses the following attributes:
non-competitiveness in terms of human consumption;
relatively low price if at all commands any price and
being by-products or waste products from agriculture and agro-allied industries.
49
Some of these less conventional ingredients are listed in the table below. In order to reduce cost
of production careful mixture of a combination will go a long way to assist fish cu It u rist on profit
maximization. If 'on-farm' or small-scale aquafeed production is excluded from the Nigeria
annual total artificial aquafeed production of about 25,000 tonnes (Miller, 2003) true commercial
production will be infinitesimal.
Therefore, there is need to further develop and encourage fish farmers to make use of ideal
pond fertilization programs, non--conventional feed resOurces, feedstuff processing, refinement and
formulations that takes cognizance of species offish, physiological status and final usage. There
is also the need to encourage pellet size consideration depending on the fish size to enable
effective use of feed presented to them. The appropriate drying of the feed to partially sale
misture content and storage is essential.
The farm-made feed could be simple mixtures or complex formulated feeds. They are also fed in
different forms, which could be powders, slurries, dough-balls, crumbs, moist pellets and sun-
dried or machine dried pellets. Feeding strategies, with and without fertilization are also
practiced. The general thing to note is that there is a great deal of scope for improvement in the
selection of ingredients, in formulation, processing techniques, storage (of ingredients and
finished feeds) and not least in the feeding of farm-made feeds which could be encouraged.
Some examples of cooking ingredients or completed feeds to improve digestibility and water
stability are essential. However, most farms made aquafeeds appear to be fed in an uncooked
form.
Slaughterhouse and meat p recessing by products and rejects are among the most
valuable feed resources that are yet to be adequately tapped. For example wastes (e.g. blood,
stomach contents, fat trimmings) are generated from slaughtering operations starting from
la irag ing up to meat inspection before dispatch of carcasses in small and medium sized
abattoirs in Nigeria. Most of these are generally discarded as waste up till now due to the lack
o proper coordination and harnessing of the Nigeria abattoirs and also many slaughtering are
carried out outside the legal slaughtering grounds.
In conclusion, proper application of all types of farm-made feeds which range from single
ingredients (mainly trash fish, maggots, grains etc.) through a simple mixtures (rice bran and oil
cakes) to complex formulated diets (especially for catfish) could have a substantia I
positive effect in aquaculture production. It has been pointed out that the manufacture of farm-
made feeds facilitate the use of non-conventional ingredients which cannot be utilized by
commercial feed manufacturers or are not in sufficient or reliable supply. For a sustainable
aquaculture and poverty alleviation through investments on small scale fish farrriing, emphasis
still need to be laid on 'farm-made feed' manufacture of various kinds and appropriate
use by those involved in aquaculture development and research in Nigeria.
Sc non-conventional feedstuffs and their crude protein contents
t`d". DIENTS
Brewers' waste
Poultry feather meal
Poultry feather meal
CRUDE PROTEIN
CONTENT
20 - 30%
60 - 84%
39.7
50
REFERENCES
Adikwu, (1991)
Adikwu, (1991)
Tacon, (1994)
Coconut cake
Palm kernel cake
Blood meal
Maggot
Earthworm meal
Chicken offal meal (Raw)
Chicken offal cooked & dry)
Duckweed
Cotton seed cake
Mucuna seed meal (autoclaves)
Mucuna seed meal Raw
Mango kernel meal
Dry cassava waste
.lackbean
Pawpaw leaf meal
19 24
19.1
80.0
86 + 4.7
43.8
56.4
47.5
61.6
45.5
38.9
41
32.1
30.0
7.5- 13.0
5.1
12.1
26.5
23.0
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